The purpose of the present study was to evaluate the effectiveness of mindfulness training in enhancing executive function and decreasing symptoms of depression and anxiety in multiple sclerosis patients. The population in this study consisted of people with MS who referred to Karaj city MS society in 1394. These people didn't experience medicinal changes during the study period and their expanded disability status score (EDSS) was between 0 and 5.5. 40 of them were randomly selected and placed into two experimental and control groups (20 for the experimental and the other for the control group). The treatment of mindfulness training was held in 8 sessions of group training, once a week and for 2 hours. The statistical method of multivariate analysis of covariance was used. The measurement tools were the State-Trait Anxiety Inventory (STAI), the Beck Depression Inventory-II (BDI-II) and the Wisconsin Card Sorting Test (WCST). After all, the results in both groups were compared and evaluated by the use of analysis of covariance. The results showed significant differences in symptoms of anxiety and depression between the two groups (p < 0.05); however, no significant difference was observed in executive function between trained and untrained patients (p > 0.05). Generally, the results of this research showed positive effects of mindfulness training on reducing anxiety and depression among patients with MS and ineffectiveness of mindfulness training on their executive function. Therefore, considering that there is no certain treatment for MS plus results of this study, the application of mindfulness training can be quite useful to reduce levels of anxiety and depression in patients with MS. * Corresponding author. M. Amiri et al. 330
Introduction
Multiple Sclerosis (MS) is an autoimmune disease that causes axonal damage of the Central Nervous System (CNS). Axonal damage is the actual cause of irreversible disabilities in patients with MS [1] . About 48% of people with MS experience symptoms of anxiety and depression in the first year after the diagnosis [2] . Frederich (2011) showed that 46.4% of patients with MS suffer from severe stress, 55.4% from mild anxiety and 19.2% from severe anxiety. Moreover, the emergence of anxiety and depression symptoms in MS patients causes recurrence of MS symptoms and makes patients' improvement more difficult. Therefore, it can be stated that there are significant relationships between depression, anxiety and MS [3] . In addition to psychological symptoms, impaired executive functioning is included in MS symptoms. There are three domains of executive functions: 1) response inhibition; 2) mental task switching; and 3) and control of working memory representations. In an extensive review, Nigg [4] distinguished between different types of cognitive inhibition. Executive inhibition includes processes of intentional control or response inhibition in relation to long-term goals that can be assessed through Stroop Paradigms. Task switching includes mental flexibility, maintenance ability and set-shifting [5] .
For MS patients, many psychological treatments, such as Cognitive-Behavioral Therapy (CBT), have been introduced; however, there are still many shortcomings in this area. Mindfulness-based approaches are among the most recent psychological treatments that have been formed based on spiritual traditions of the East, including meditation and traditional cognitive-behavioral techniques. Kabat-Zinn has defined mindfulness as focusing on the present moment in a purposeful and non-judgmental way. Mindfulness is experience without judgment [6] . Based on the integration of meditation and physical awareness techniques, mindfulness-based approaches are designed to increase automatic awareness of thoughts, feelings and physical sensations. Using mindfulness techniques, automatic responses to different thoughts, feelings and physical sensations can be altered [7] .
Mindful people can percept internal and external realities without distortion and have great strength in the face of a wide range of thoughts, emotions and experiences (either pleasant or unpleasant) [8] [9] . Mindful people pay careful attention to their current interpretation of reality which is done by separating their reactions from raw sensory data [10] . Mindfulness techniques have originated from Buddhist meditation exercises that increase awareness beyond thinking. Many techniques and methods have been used to develop mindfulness; however, mindfulness is neither a method nor a set of techniques. Some scholars have defined mindfulness as a way of "being" or "knowing" requiring an understanding of personal feelings [11] . Mind can be realized in two main ways of "doing" and "being". Through mindfulness training, people can learn to think differently (Kabat-Zinn, quoted by [6] ).
Mindfulness is positively related to subjective, psychological and mental well-being; whereas, self-awareness is associated with low-levels of psychological well-being [9] [12] [13] . It has been indicated that mindfulness training, as an intervention, is effective in the treatment of both psychological and physical symptoms [14] [15] . Kabat-Zinn and colleagues [16] showed that mindfulness training (i.e. helping people use a combination of relaxation and mindfulness meditation techniques) can be considered as a psychological method to reduce stress. Analyzing the role of mindfulness in emotions and moods, the studies have shown that mindfulness can predict self-regulatory behaviors and positive emotions and enhance well-being through a combination of liveliness and vivid experiences [17] . Mindfulness leads to better quality of life, more enjoyment in life and reduced levels of depression and anger [18] . Studies have also shown that mindfulness has an important role in reducing shortterm and long-term symptoms of low mood [19] . In a study entitled "Distress improves after mindfulness training for progressive MS: A pilot randomized trial", Bogosian and colleagues [20] showed that the average anxiety score of patients in the experimental group was significantly lower than the average anxiety score of patients in the control group. In another study entitled "Mindfulness-based interventions in multiple sclerosis-a systematic review", Simpson and colleagues [21] showed that these interventions significantly decrease anxiety and depression scores along with MS psychological symptoms of patients with MS.
Given that no study has been conducted to analyze the effectiveness of mindfulness training in improving psychological symptoms of patients with MS, the present study can be considered a novel study in this regard. It is important to note that MS leads to psychological damages in addition to sensory and functional damages. Accordingly, the present study was conducted to analyze the effectiveness of mindfulness training in enhancing executive functions and reducing symptoms of anxiety and depression in patients with MS.
Methodology
The present applied research was conducted on the basis of a mindful-based intervention. The design of this study was pretest-posttest with experimental and control groups. The participants were not aware of their groups.
Population
The population in the present study consisted of all MS patients referred to the Iranian MS Society in November 2015. The participants did not change their medications during the experiment and their Expanded Disability Status Scale (EDSS) scores were in the range of 0 -5.5 (their scores were determined by the Iranian MS society's physicians). The possible range of EDSS scores is between 0 and 10 (10 indicates death and 0 indicates normal health status [22] .
Sampling Method
Out of the whole population, 20 volunteers were randomly placed in the experimental group and 20 in the control group. As Miller (2000) indicated, 10 to 15 participants are enough for experimental studies. Fifty patients were recruited (19 females, 21 male), ages ranging from 20 to 40 years (mean = 25.2; SD = 4.5). Seventeen (85%) of the participants were single and 3 were married. Their socio-economic status was average or above average. Classification of socio-economic status was based on coding of the subjects income, education and job. Also, they all had some high school diploma and university education. The results of Chi Square tests and Mann-Whitney U-test showed that the differences between the two groups were not significant with regard to gender, education (p > 0.05). Moreover, the results of an independent samples t-test showed that the differences between the two groups were not significant with regard to age (p > 0.05).
The patients in the experimental group received a mindful-based intervention. All patients included in the study completed the study's questionnaires before the intervention, immediately after the intervention and two months later.
Inclusion criteria • No medication change
• EDSS score between 0 and 5.5 • 20 -40 years of age • Higher than guidance school education level • Higher than average anxiety score (state anxiety score: 43 -53; trait anxiety score: 43 -52) • Average depression score (20 -28) Exclusion criteria • Medication change • Less than 20 years of age or above 40 years of age • Lower than guidance school education level • Lower than average anxiety score (state anxiety score: 32 -42; trait anxiety score: 32 -42) • Lower or higher than average depression score (higher: 29 -63; lower: 14 -19)
Measurements
The following measures were completed at the beginning and end of the intervention (that is, 2 months after the start):
The State-Trait Anxiety Inventory (STAI), The Beck Depression Inventory-II (BDI-II) and The Wisconsin Card Sorting Test (WCST) were used in the present study as data collection tools.
The State-Trait Anxiety Inventory (STAI)
The STAI [23] is commonly used in clinical settings. It includes separate subscales for measuring state and trait anxiety. The STAI consists of two separate 20-item sections (Y-1 & Y-2) assessing trait anxiety (feelings at the moments) and state anxiety (general feelings). All items are scored on a 4-point Likert scale. Higher scores in 10 items of state anxiety subscale and 11 items of trait anxiety subscale indicate higher levels of anxiety. Therefore, the possible score in each subscale is in the range of 20 -80. In 1993, Mahram conducted a study to standardize the STAI. He examined reliability coefficient of the STAI in a normative group (600 people); Cronbach's alpha for state anxiety: 0.90; Cronbach's alpha for trait anxiety: 0.90. To determine validity of the STAI, based on the criterion group sample size (130 anxious people), 130 individuals were randomly selected (with respect to gender and age groups of samples in the criterion group) and then, average scores of state anxiety, trait anxiety and overall anxiety were separately calculated at 95% and 99% significance levels; normative indicators (in terms of occupation and education level) were also determined in the mentioned study [24] . Studies have also showed high correlation coefficients between the two subscales of anxiety in the STAI (0.96 & 0.98).
The Beck Depression Inventory-II (BDI-II)
Over the past 35 years, the BDI-II has been the most acceptable measures of depression in clinical settings. The BDI-II is the revised version of the BDI-I that measures the severity of depression (during the past two weeks) in adults and adolescents (13 to 18 years). The BDI-I covered only 6 criteria of the 9 depression criteria; therefore, to be consistent with DSM-IV, it was revised and replaced with the BDI-II in 1996. Convergent validity between the BDI-II and the Hamilton Depression Rating Scale (HAM-D) has been reported r = 0.71. Test-retest reliability of the BDI-II after a one-week interval has been reported 0.93 (Beck, Steer 7 Brown, 1996) . Psychometric properties of the BDI-II have been examined on 94 Iranian samples and Cronbach's alpha of 0.91, test-retest reliability of 0.94 and split-half reliability of 0.89 have been reported. In another Iranian study, Cronbach's alphas of 0.87 and test-retest reliability of 0.74 have been calculated for the BDI-II. The BDI-II has 21 items scored on a 4-point Likert scale ranging from 0 to 3; thus, the possible scores are in the range of 0 -63 [25] .
The Wisconsin Card Sorting Test (WCST)
The WCST was developed by Grant and Berg (1984) to measure executive functioning (preservation, set shifting and abstract thinking) [26] . This test is one of the most sensitive tests of prefrontal cortex and the dorsolateral frontal lobe functions [27] . The test consists of 64 cards with one to four symbols on each (red triangle, green star, yellow cross and blue circle) and no two cards are similar. The subject is to sort out the cards based on the tester inference. Three factors are considered in the calculation of the WCST results: 1) the number of categories completed showing the overall progress of the examinee; 2) the number of perseverative errors showing that the examinee has used the same rule for his/her choice as the previous choice (this number is the main indicator of cognitive inflexibility and damage in the lateral prefrontal cortex); and 3) the number of total errors (the sum of perseverative and non-perseverative errors). Reliability of the WCST in the assessment of post-traumatic cognitive impairments has been reported more than 0.86 [28] . Naderi (1994) [29] examined reliability of the WCST on Iranian population and reported a test-retest reliability of 0.85.
Procedure
Initially, in cooperation with the Iranian MS Society in Alborz Province, interested MS patients were invited to participate in this study. Then, based on the study's inclusion criteria, 40 volunteers were randomly selected and divided into two groups of experimental and control.
Mindfulness Training
Eight sessions of mindfulness training (two hours once a week) were held in line with the clinical protocol developed by Williams, Segal and Teasdale [6] . Details of the sessions are explained in the following paragraphs.
First session: Autopilot
Explanation of the first session's objectives; setting general policy with regard to aspects of confidentiality and participants' personal life; asking the participants to form groups of two people and introduce themselves to each other and then to members of other groups; eating raisins; physical verification exercise; homework; discussion and distribution of leaflets
Second session: Facing barriers
Physical verification exercise; revision of exercises; revision of homework; feeling and thoughts exercise; recording pleasant events; meditation for 1 to 10 minutes in sitting position 
Intervention Validity
All sessions were recorded and their contents were consistent with the applied clinical protocol; therefore, validity of the intervention was confirmed.
Data Reduction and Analysis
First, we conducted descriptive statistics, including distribution of continuous variables. We then calculated patients' satisfaction with treatment. Using the SPSS software, the collected data were analyzed through descriptive statistics (mean and SD) and inferential statistics (Multivariate and Univariate Analysis of Covariance). Effect sizes were computed by using Cohen's d. Treatment refusers and drop-outs There were no drop-outs in this study. The mean number of sessions that participants attended to was 7; Two participants were absent for 2 sessions because of their final exams. We believe that the reasons for the absence of drop-outs are as follows:
1) The participants were all highly motivated, well-educated and volunteers 2) There was no charge for participation
Ethical Considerations
In this study, the project's objectives were explained for the population; then, after obtaining the participants' consent forms, they were included in the study. Due to ethical considerations, participants in the control group received the intervention too; but, after the experimental period.
Results
As shown in Table 1 , there were significant differences in both state and trait anxiety between the two groups at a 99% confidence level. In other words, mindfulness-based interventions (or mindfulness training) could significantly reduce levels of anxiety in patients with MS (Cohen's d = 0.74). Results of univariate ANCOVA for comparing levels of depression between the groups. As shown in Table 1 , the results of univariate ANCOVA for comparing levels of depression between the two groups indicated a significant difference at a 99% confidence level (Cohen's d = 0.68). Accordingly, participants in the experimental group (who had received mindfulness training) had lower depression scores compared to those in the control group. The results of univariate ANCOVA for comparing dimensions of executive function between the two groups indicated no significant difference. In other words, mindfulness training did not significantly affect executive functioning of MS patients. 
Discussion
The results of univariate ANCOVA for comparing dimensions of executive function between the two groups indicated no statistically significant difference. This finding was inconsistent with results of many other studies including a study conducted by Dennison and colleagues [30] . Executive functions are parts of neuropsychological activities that require a long time to change; therefore, possible positive effects of mindfulness training can only be observed if the training continues for a long time. In the present study, only 8 sessions of mindfulness training were held that might explain the results of this study concerning ineffectiveness of mindfulness training on executive functioning of the examined MS patients. The results of ANCOVA showed significant differences in anxiety and depression between the two groups of MS patients. Accordingly, MS patients in the experimental group (who had received mindfulness training) had lower anxiety and depression scores compared to those in the control group. These results were in line with results of other studies [20] [21] [31] .
Considering that mindfulness-based interventions put an emphasis on the present moment and that MS patients have poor concentration, the present study tried to encourage MS patients to focus on the present moment and try to enjoy the peace resulting from the acceptance of positive and negative thoughts. Through mindfulness training, the patients realized that they were so eager to be in control of their thoughts and feelings. Mindfulness training was a success in the present study as it helped the examined patients accept their disease as a reality. Accordingly, they tried to live in the moment without thinking about their problems. They also could control their negative thoughts and understand the value of their existence regardless of their disease.
There are also limitations in this study, meaning that the results need to be interpreted with some caution. Because of the small sample size, it was not possible to compare mindfulness training to another form of treatment to control for the effect of therapist attention. Among the limitations of the present study, difficulties in obtaining consent forms, difficulties in having access to the participants and data collection can be mentioned. The WCST is a somehow vague test; thus, some patients were not cooperative when completing it and some of them were dissatisfied with the testing process. The other limitation was that some variables that might affect the results (such as socioeconomic status) were not examined in the present study. This study was conducted on MS patients who referred to the Iranian MS Society in the city of Karaj; therefore, generalization of the results to other settings should be done cautiously. In this study, it was not possible to compare the effects of mindfulness training with other types of MS treatments. This paper aimed to describe the aspects of the mindfulness training and treatment of MS. It is possible that an explicit treatment focus on mindfulness could improve the absolute efficacy rates for this disorder. Whilst studies evaluating the efficacy of mindfulness training are in their infancy, the results thus far are promising and merit further large scale investigations. A fascinating and enlightening study would be a direct comparison of mindfulness training with CT, CBT, MCT and drug therapy. This would further highlight the differences and similarities between treatment approaches and their putative mechanisms of action in MS.
